Mechanisms for 5-fluorouracil resistance in human colon cancer DLD-1 cells.
A 5-fluorouracil (5-FU)-resistant subline, DLD-1/5-FU, was established by repeated 5-d exposures of human colon cancer DLD-1 cells to 5-FU. DLD-1/5-FU cells were 41- and more than 75-fold resistant to 96-h and 1-h exposures to 5-FU, respectively. When exposed to 5-FU, DLD-1/5-FU cells exhibited marked resistance to in situ thymidylate synthase (TS) inhibition by 5-FU as compared to DLD-1 cells, and incorporation of 5-FU into cellular RNA in DLD-1/5-FU cells decreased to 25% of that in DLD-1 cells. As causes of resistance to DNA and RNA-directed actions of 5-FU, remarkable reduction of intracellular levels of both 5-fluorouridine 5'-triphosphate (FUTP) and 5-fluoro-2'-deoxyuridine 5'-monophosphate (FdUMP) in DLD-1/5-FU cells was confirmed. It was found that activities of uridine kinase, orotate phosphoribosyltransferase and thymidine kinase of DLD-1/5-FU cells were significantly lower than those of the parent cells. Intracellular levels of TS were similar between the two cell lines. These results indicated that the mechanism of resistance to 5-FU in DLD-1/5-FU cells involves reduced enzymatic activation of 5-FU.